To compare the curative effects of ureteroscopic lithotripsy and laparoscopic ureterolithotomy for unilateral upper ureteral stones, and to explore optimal surgical indications and skills. METHODS: Fifty cases of unilateral upper ureteral stones were randomly divided into two groups: one group underwent ureteroscopic holmium laser lithotripsy under epidural or lumbar anesthesia (n=25), and another group underwent laparoscopic ureterolithotomy under general anesthesia (n=25). Double-J stent was routinely indwelled in both groups. Operating time, postoperative hospitalization time, stone clearance rate and perioperative complications were compared. RESULTS: Operation was successfully performed in all 50 cases, and no open surgery was converted in any case. In the ureteroscopy and laparoscopy groups, the mean operating time was 49.0±10.7 min and 41.8±8.0 min (t=2.68, P=0.00999), respectively, their hospitalization time was 2.8±1.3 days vs. 2.9±0.8 days (t =-0.40, P=0.69413), and stone clearance rate was 88.0% (22/25) vs. 100% (25/25). Stone moved to the renal pelvis in three cases in the ureteroscopy group, and residual stones were removed by extracorporeal shock-wave lithotripsy (ESWL). All patients were followed up for more than three months, and no serious complications such as ureterostenosis occurred. CONCLUSIONS: Laparoscopic ureterolithotomy has a higher stone clearance rate and shorter operation time compared with ureteroscopic lithotripsy. Laparoscopic ureterolithotomy is one safe and effective treatment on unilateral upper ureteral stones. Key words: Ureteral Calculi. Ureteroscopy. Lithotripsy. Laparoscopy.
Introduction
With the development of endoscopic lithotripsy equipment and accumulation of experience, ureteroscopic lithotripsy has been widely used in the world. Due to its minimal invasion, safety and high curative effect, open surgery has been gradually replaced by ureteroscopic holmium laser lithotripsy 1 . Some reports show that extracorporeal shock wave lithotripsy (ESWL) has a higher stone clearance rate 2, 3 . Nevertheless, stones shift to the renal pelvis in ureteroscopic holmium laser lithotripsy and lead to residual stones in some cases These 50 cases were randomly divided by random number 
Operation procedures
Ureteroscopic holmium laser lithotripsy
After epidural or lumbar anesthesia, the patient was Laparoscopic ureterolithotomy
After endotracheal intubation and general anesthesia, patients were in healthy lateral position. A 1.5 cm skin incision was made in midaxillary line above spina iliace. Muscular layer and lumbodorsae fascia was separated with a pair of long curved forceps. Peritoneum was push forward, and a self-made gas balloon was inserted and 500~600 ml gas were infused to After the plastic wire was removed, the ureteral incision was interruptedly sutured with 3-0 absorbable suture. A retroperitoneal drainage tube was indwelled.
Postoperative treatments
Antibiotics were routinely used to prevent from infection. On postoperative day 1~2, KUB imaging was made to identify whether there was no residual stones or not and the position of double-J stent. In the ureteroscopy group, catheter was removed and patient was discharged on postoperative day 1~2. In the laparoscopy group, drainage tube was removed after drainage volume < 20 ml/d. On postoperative week 4~6, double-J stent was removed under cystoscopy under local anesthesia in two groups.
Statistical analysis
All statistical analyses were performed with SPSS version 11.0 statistical software. Mean was compared with t test and rate was compared with χ 2 test. P<0.05 was considered significantly different.
Results
All operations were successfully performed in both groups, and no intraoperative complications occurred, and no case
was converted to open surgery. The detailed operation indexes of patients are listed in Table 2 . Operating time in the laparoscopy group was significantly shorter than that in the ureteroscopy group (P<0.05). The stone clearance rate was 100% in the laparoscopy group. In the ureteroscopy group, ≥ 4 mm stones shifted to the renal pelvis in 3 cases (12%, 3/25), and residual stones were removed by ESWL. All patients were followed up for 3-12 months, and there were no obvious residual stones or ureterostenosis. Nephrohydrosis was significantly decreased, and clinical symptoms were alleviated and disappeared. 6 reported that upper ureteral stones shifted upward in 25%
cases. In this study, ≥ 4mm stones shifted upward only in 3 cases (12%), its proportion was lower than Chow's study, which might be result from relatively fixed stones, longer incarcerated history and higher lithotripsy efficiency of holmium laser. Besides, the experienced skills of surgeons were another important factor. In this study, following aspects were strictly performed to ensure 
Conclusions
Laparoscopic ureterolithotomy has a higher stone clearance rate and shorter operating time compared with ureteroscopic lithotripsy. Laparoscopic ureterolithotomy is one safe and effective treatment on unilateral upper ureteral stones.
